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§g 

1. C ^ o D 

(I) h." n — { Campylobacter ) J* to 

r RN A h --^ K ^ ?^ 5> C t 6^ n] -f ^ 

6» . - 3b> 5> 35 tr a - jjia g <D rB N A 

t i ^ :/ »J K % fF^ ex L ^ D N A §£^1] d» b 

^^&«)K::^63c;orLo DN A y - y^ 

C2) Jn 12 rRN A d*^ J:: IS > i^' a ^ - ^ «0 »J 

le IK O D N A 7* o - 7" o 

(3) H^r o -7'fi^2fci7:>g-!ii?iiCD 1 5 j^;S5!lW JiO 
1 |g Spl O D N A 7' =3 — y : 

AAGGUUG-CUA C-CQUGCUAGA AGU&C-AUUAG 
UGGCGCACGG GUGAGUAAGG UAUAGUUAAU 
CUGCCCaAOA CAAGAGGACA ACAGUUGGAA 
ACGACUGCUA AUAGUCUAUA GUCCUGCUUA 
( I ) 

— 1 



AGAGAAGUUG 


ACUAGGGAAA 


GUUUUUCGGU 


GUAGGAUGAG 


AGUAUAUAGU 


AUGAGGUAGU 


UGGUAAGGUA 


AUGGCUUACG 


AAGGCUAUGA 


CGCUUAACUG 


GUCUGAGAGG 


AUGAUCAGUC 


ACAGUGGAAC 


UGAGACAGGG 


UCCAGACUCU 


ACGGGAGGCA 


GCAGUAGGGA 


AUAUUGCGCA 


AUGGGGGAAA 


GCCUGACGCA 


GCAAGGCCGC 


GUGGAGGAUG 


ACACUUUUGG 


GAGCGUAAAC 


ucouuuucuu 


AGGGAAGAAU 


UCUGAGGGUA 


CGUAAGGAAU 


AAGCACCGGC 


UAACUCCGUG 


CCAGCAGCCG 


GGGUAAUACG 


GAGGGUGGAA 


GCGUUACUCG 


GAAUCACUGG 


GCGUAAAGGG 


CGCGUAGGGG 


GAUUAUGAAG 


UCUCAAGUGA 


AAUCUAAUGG 


CUUAGCCAUU 


AAACUGCUaG 


GGAAACUGAU 


AGUGUAGAGU 


GCAGGGAGAG 


GCAGAUGGAU 


UGGUGGUGUA 


GGGUAAAUCC 


UAGAUAUCAC 


AGAUAGAUUG 


CGAGGGGAUC 


UGUGGAUCCA 


UCGAGCCUA 




ACCAAGAAUA 


GCGAUUGCGA 


AGGCGAUCUG 


CUGGAAGUCA 


AGUGACGGUA 


AGGCGGGAAA 




C 2 ) 





(2) 
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m^n^z-zzBm (2) 



G-CGUCCCCAG- 


CA AACAGGAU 


UA AGAU ACCC 


(4) ±: 12 * >■ fc." o ^ # — S 6^ ^'^^ ?^ - 


UUGU AGUCGA 


CGCCCU A. AAA 


GGACGUACAC 


G.i^^i^^-=- C C.j^D '^^i ) • C.y^i^fi'j^ 


U AGUUAUUCC 


CCUGGU AGUC 


AUCUGUGU AU 


. >?'js:.i^=-^( G. fstus subsp . 3 ej un i ) , 


U&UCGCU AAG 


GO AUUAAGUG 


UACCGCCUAG 


C . 3 y ( C . coli ) , 7^ y ^ • 3 u ( V i bri 0 


GG-UGUAGG-GU 


OGCAAGAUU A 


AUUUGOGGAA 


col i ) , C.!73c^^( C» fetus ) , C . 17 -3^ ^ j^, • 


en h cir.Prn tec 

W ijr /\ (jr Lr O rv *v/ 


V-/ cr o -I U U tJ 


I] riftGU A ACGG 


1 ~^ ~7 ^ ■:x f C ■fpiI'MQ <-:i*riC'rj fV*1"nc? 'i 




\jr h. \j n. \J \j U A /*. 


riu \jr \j \J \x \j \J 


P. -r Jl -T _ -H- — / -T -7" >" •» -2?- ^ -T- J 1 -» / P. 


U U L?ur U rt. Aw-Vj" A. 




Vj" U ur A O Ur A wo* 


leuUS SUDSp, 1 n t*CS LI ijcLX 1 5 ) , 0 , ~ 7? V ^ 


!_! O Ai. A U O U O 


.•1 \J vjr Vj O O O U Li r'. 


U ^ w V_/ L/ >«y O 




GAGACACGUG 


CUAGAAUGGC 


AUAU ACAAUG 


( G. hyointesti nalis ) 0 -^ii t: ^ 0 . 


AGACGCAAUA 


CCGCGAGGUU 


GGGCAAUCUA 


myrUi?^(om^u 1 15^.0 d n a :7-a - 


UAAAUAUGUG 


CGGUUGGGAU 


UGUUCaCUGC 




AACUCGAGAC- 


CAUGAAGCGG 


GAAUCGCUAG 


«3 1 IS leSi D N A ^ ~ y , 


UAAUCGUGGA 


UGAGCGAUGC 


UACGGUGAAU 


(6) > 0 ^? >7 J? - ^5 c7:> rRN A <L iirllR '-C 


AGGUUCCCGC- 


GUCUUGGAAC 


UCAGCGGCCG 


ij K /'J^ fiX ^ ^7 ^ 0^ . * >- is n ^? ^ 2? - 


aCACAGGAUG 


GGAGUUGAUU 


u G AGUCGA AG 


5i £C $ /> ^ {01 i?.') rB N A ^ i^, -f !J V cTj gy: 


CCGGAAUAGU 


aaacuaguua 


GCGUCGAGAG 


^ U V. - 1 rx < t 1 D N A 7* c - y 


UGGAAUCACG 


GGCGCUGGGG 


UGAAGUCGUA 




ACAAGGUAAC 


CGUAGGAGAA 


CCUGGGGUGG 




GAUCAGGUCC 






iO rR N A t f 7^ ij K ^ 5x U t ^ 7' y 




( 3 ) 




( 4 ) 





. Jiie D N A 7" a 


ACACUGC-AAC 


UGAGACACGG 


UCGAGACUGU 




ACGGGAGGCA 


GCAGUAGGGA 


AUAUUGGGGA 




K^-a-pf^^ss^.JN-F^o A >- fcf ° ^5 


AUGGGGGAAA 


GGCUGAGGCA 


GCAACGCCGC 




GUGGAGGAUG 


ACACUUUUCG 


GAGCGUAAAC 




fcT a jjt — 




UGCUUUUCUU 


AGGGA AGAAU 


UCUGACGGUA 








CGUAAGGAAU 


AAGGAGGGGC 


UAACUGGGUG 


(71 Ji 12 r 0 


~ . A V ti" e J? - U jK y 


CCAGGAGGGG 


CGGUAAUACG 


GAGGGUGCAA 


-J.RNA05S. 1 6S. ^ 




GCGUaACUCG 


GAAUCACUGG 


GCGUAAAGGG 




CGCGUAGGCG 


GAUUAUCAAG 


UCUCAAGUGA 


(8) Jl le 7* a 


- d** . WTO 


rS^ijiO 1 5 m^>:i 


AAUCUAAUGG 


CUUAGCCAUU 


AAACUGCUUG 


iU J::OiE?!j i ^^RS^jfrCJi^si&tjt:'^ ^ g^r If? ^ O gg 


GGAAACUGAU 


AGUGUAGAGU 


GGAGGGAC-AG 


IS PC 6 J^fe32<o:oT^ : 




GGAGAUGGAU 


UGGUGGUGUA 


GGGUAAAUCC 


AAGCUUGCUA 


GCUUGCUAGA 


AGUGGAUUAG 


U AGAU AUG AC 


AGAUACAUUG 


CGAGGGGAUC 


UGGGGGACGG 


GUGAGUAAGG 


UAUAGUUAAU 


UCUGGAUOCA 


UCGAGCCUA 


± fci-i. 


CUGGCCUAGA 


G AAGAGGACA 


ACAGUUGGAA 


ACCAAGAAUA 


CCCAUUGGGA 


AGGCGAUCUG 


AGGACUGCUA 


AUACUGUAUA 


CUGCUGCUUA 


GUGGAACUCA 


ACUGACGCUA 


AGGCGCGAAA 


AGAGAAGUUG 


AGUAvC-GGAAA 


GUUUUUCGGU 


GGGUGCGCAG 


GA AACAGGAU 


UAAGAUAGGG 


GUAGGAUGAG 


ACUAUAUAGU 


AUCAGCUAGU 


UUGU AGUCGA 


CGCCCUAAAA 


CGACGUACAG 


UGGUAAGGUA 


AUGGCUUACC 


AAGGGUAUGA 


UAGUUAUUGC 


GCUGGUAGUC 


AUCUCUGUAU 


CGCUUAAGUG 


GUGUGAGA.GG 


AUGAUCAGUC 


UGUGGCUAAC 


GGAUUAAGUG 


UACCGGGUAG 




C 5 ) 






( 6 ) 
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G&UGUAC&GU 


CGCAAGAUUA 


AaUUCCGCAA 


CG-AGCGCACC 


GACGUAUUUG 


UUGCUAACGG 


UUGGG-ACCGA 


GACACUCUAA 


AUAGGCUGCC 


UUCGUAAGGA 


GGAGGAAGGU 


GUGGACGACG 


\J r\ rl w U w 


J\. \J vjr^jr <j \^ \j <J U *^ 


U V-T \j \^y^ /\ ri \X -jr w 


GACACACGUG 


CUACAAUGGC 


AUAUACAAUG 


AGAGGCAAUA 


CCGCGAGGUU 


GGGCAAUCUA 


UAAAUAUGUC 


CGGUUCGGAU 


UGUUCUGUGC 


AACUCGAGAG 


CAUGAAGGCG 


GAAUCGCUAG 


UAAUGGUGGA 


UCAGCCAUGC 


UACGGUGA AU 


ACGaUCCCGG 


GUGUUGGAAC 


UCACCGGGCG 


UCACACCAUG 


GGAGUUGAUU 


UCAGUCGA AG 


CGGGAAUAGU 


AAAGUAGUUA 


CCGUCCACAG 


UGGAAUGACC 


GGCGCUGGGG 


UGAAGUCGUA 


ACAAGGUAAC 


GGUAGGAGAA 


CCUGCGGU CG 


GAUCAGCUGG 


u => 





(9) Jz IS >* tr n ^ jj! — .§5 6*. . C, 

^ — C C. fetus subsp. jejuni ) . C.=i u c C. 
colj ) . fc':/ »j :^ - = u t Vibrio coli ) , 0. 



( 7 ) 

ib- i: t)^ C , 3 ij ( C . coli ) fx . \c [■ T ^^1 { y ^ 

if — ( 3 laser ) {iB. 1 979. Ann, Intern. Msa. 
9 1 : 17 9 ) is J: Si? C G.K. ^ 'j ( Morris j 
{tk. 1 9 85. Manual of Medical L{ icro biology , 
u y h C Lennette ) j^m , T ^ ^) * -J 

i^:^^:^. D.C. ) <}:>m.^h.tSi-h . ZlOOS^m 

W S t: O o {{££0 t" a ^' i7 ^ - ^4 f£ . h 

^ t > ai^; 1^ i7j rjiL fel . W. EjlilE . 45 <t >a ^ ©J Si 

9 ^ . >' t- o - K: ^ fe'. L TsiSc 3= 

^SJ o'- . i^i; ^ ^- CO 5?F 7t!i: w'J { :? >- ;f ( F ennell ) 
ilk. 1 9 84 . J. Infec. D is . 1 4 9 : 5 8 ) X.U- 
W?ajS^^( t Kasper ) ftk . 1984 

Infection. 12:179 ) »n ^Si ^ ^t- fc^ 

( vE ^ ) 

m 5S if. ^ c ^iu X, 5-1^ . I'S. fx ^' ) ^-J /J > c i7 

^ - 2?. z£ Ji: . Jb 15 ^t^^ rSJ^a L fc^'(%T 0^ . 

£ rfe ^- D-J i§ i^ll ± -e . "^l t ^.'^ ifii U 

To rcx Ot^m^^ii. ^{^nfc^ a ^-li. 

C 9 ) 
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-7 x. ^ ^ ( C . fetus ) . C.7J-^'^--t^yj^p'*. 
y ^ ( C. fetus sufcsup. fetus } , C.:? i 
-X >':r^?'^:^'J^ ( C. fetus 

subsp. intestinalis ) . C.7 j:. U ^ t G. 

fecal is ) . ^> o - C . p^ >- x ^ 7" 7- ^ 
( C . hyo i ntest i nal is j fi'J ^ -t" "t: ^ o . 

^ o 6 

iS 6 ic IK O ;t 52v o 

5. C ^ If IS rr u* 3 

li. :^ ti° a ^ ^ ~ ( Garapylobacter ) 
^ JC ^ T o .^iii rl^i O 'iixi £ri =ii o „ 

>- tr o ^' # - C Campylobacter ^ Wk<0^fj^ 

X- ^ ^ r. >- a - • v> ^ ^ C G . j ea un i ) 

( a ) 

^ 3tj {c 5-2: iK ^4 i^.) ^ ^ f^: 4 8 ff^ fci! ^ jt^ U . i?^- T 
T <^ ^'-J St S ^ -T o ^i. !c j: 0 . jK )U ^fli i: t> 
3e ft 59 % =^ ^i^: -T <b o 

'5c!if-'-'^ 7" y I '71^5? ( — - K ( Nyguard ) 
ity . 1 9 6 4 . <i . Mol . B iol . , 9 : 1 2 5 J rJ. . ^ 
rr m. ^ ( D N A/D N A . D N A /R W A . R In A 

i: -e ^ /:c i:> n o -"^ i ' i?^ &Z ^ -t -I c?^ 

/t i6 i^Jf^l ^ 3C It ij? ^ fi<j ^ h o -ir a _ ^ ( 

^ u ^ fc" - c G i lesp is J *; J: t> t" - -ir ^ >' 
( Spi egelman } , 1965.J.Moi.Bi0l.12: 

8 2V ) . o t > tt . \X.^xi'^W^'K.-nkf£: ^.'^ riCK. { T 
-n^ C? -1' >' ( Aiv/ine Mty . 1 9 7 7. Proc. Natl, 
Acad- Sci.USA.74:435Q)^W<'^5>^ ^-^S^ 

>f >j -^^ Kir* K<o J: 0 aiSi t- fi-ji^iifef) o ir^ 
o ^fe it J: 0 . ItH {?} J: a r/ ^ >^ iJt ^ f?? 
fBj ^ id J: tjs if, w: J!?^v-- 1 . «s 7D /i :iKf>. igffl A*- 
5r ffp. /X o o 1?>j ;t . if ^-r - { T aber ) <dr. 
{ 1983^9;!2a(CfijMa$rL7'c^l33a4ffrtiiSkt^- 
5 2 9. □ 3 1 ^mm^t ; ^mWiAi'-c Mf.tii^ ri -C^^^ Z-^) 

(10) 



(4) 
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fri. ^<0'*f- ^ ^ ( Salmonella ) mtom. 

^b"t:^,^:£> ; y T A^zi r> (_ FaBcow ) ( ^|l#rf ^ 
4. 3 5 8.5 3 5 ) . ^ m «0 = ^ 

g§ g§ ( enterotoxigenic E.coli ) <o 

,*a CO J: 0 /x s S5 p: o 7j >- o ^ ? >7 

D N A 7* =» - O JC flS T ^ "C^ o a Jz lg 

i7 -mup^f^^^^n. ^ U U .s'* y,r- -i. R N A 
( rRNA) tcs^-roi:i2 7-'3 --7'cD:m?i&«jfe^frt: 

iot^i+srcfi:. :^ V t' o ^ — ^ o rRNA 
^g^ifi'j/i 1 m^i^ Ji<o 0 N Ara - p'^^^-f 
(1 1} 



^ ^ a*] "C^ 0 . -lis o V- ^ 7!)-/x ^ «U ^ o rR N A h ^ 

. r^:; tr a ^ — d» *^ i!' » - >- It X^fzXilik 
7 ^ ^ / V h "C- ^ 2» A* ; ^ o *. ^ . >• t" o ^< iJ' 

KSc^iJiO^^^-g-K L/C ^ o o Jige:?'°- 

* ^ o -.^ ^ - ^^BO m iOJ^ 

A. 2i U K 3; 1^ /X ^ o 

tf o X? i!? - Si O rRN A ^ -'^ 
ij KJ?^ 5x oftg 6*- . If * >- kf o - 

O rR NA -f :/ U K Tr* Sc ^ ?t it? 3^J: ^ ^ 

D N A Si ® &5 ii^f 67. o o D N A 7* a - 

D N A 7" o — ii . t} \£ X3 ^' ^ ^ — (T) \) -n-: y ~~ 
M,(ObS , 1 6 S ^ o 2 5 S rRNA £0 R N A t 

WTO R N A §23?!] ( C. e> X i> =L ^ ( C- Jejuni ) 
CD 1 ($ S rRNA J «0 1 5^:^5J^fet JiOg&^^iJhS^®: 

(12) 



&5 ft: fx ( -r fx i?-^ . to ^ U Kt^ 


AAUCUAAUGG 


CUUAGGCAUU 


AAACUGCUUG 




y y vv^ Sc fx 5 ; ^ to x-^ 


GGAAAGUGAU 


AGUCUAGAGU 


GCAGGGAGAG 


o : 






GCAGAUGGAU 


UGGUGGUGUA 


GGGUAAAUCG 


AAGCUUGCUA 


GCUUGCUAGA 


AGUGGAUUAG 


UAGAUAUCAC 


AGAUACAUUG 


GGAGGCGAUG 


UG&C&CACGG 


GUGAGUAAGG 


UAUAGUUAAU 


UCUGGAUCCA 


UGGAGCCUA 




GUGCCCUAGA 


CAAGAGGACA 


ACAGUUGGAA 


^> o - fri . W T CO ^11 




ACGAGUGGUA 


AUACUCUAUA 


CUCCUGCaUA 


ACCAAGAAUA 


CCCAUUGCGA 


AGGGGAUGUG 


AGACAAGUUG 


ACUAGGGAAA 


GUUUUUCGGU 


CUGGAAGUCA 


ACUGACGGUA 


AGGCGCGAAA 


GUAGGAUGAG 


ACUAUAUAGU 


AUCAGCUAGU 


GCGUGCCGAG 


GAAACAGGAU 


UAAGAUACCO 


UGGUAAGGUA 


AUGGCUUACC 


AAGGCUAUGA 


UUGUAGUCCA 


CGCCCUAAAA 


GGAGGUACAC 


CGGUUAAGUG 


GUCUGAGAGG 


AUGAUCAGUC 


UAGUUAUUGC 


CCUGCUAGUC 


AUCUCUGUAU 


ACACUGGAAC 


UGAGACACGG 


UCCAGAGUGU 


UGUCGCUAAC 


GCAUUAAGUG 


UACCGCCUAG 


ACGGGAGGCA 


GCAGUAGGGA 


AUAUUGCGGA 


GGUGUAGGGU 


GGGAAGAUUA 


AUUUCC&GAA 


AUGGGGGAAA 


GCCUGACGCA 


GGAACGGCGC 


GGAGCGCACC 


CACGUAUUUG 


UUGCUAACGG 


GUGGAGGAUG 


ACACUUUUCG 


GAGCGUAAAC 


UUCGGAGCGA 


GACACUCUAA 


AUAGGGUGCC 


UGCUUUUCUU 


AGGGAAGAAU 


UCUGACGGUA 


UUCGUAAGGA 


GGAGGAAGGU 


GUGGACGACG 


CCUAAGGAAU 


AAGCACGGGC 


UAACUCCGUG 


UGAAGUGAUG 


AUGGCCCUUA 


UGCCGAAGGC 


CCAGCAGCCG 


CGGUAAUACG 


GAGGGUGCAA 


GACAGACGUG 


GUACAAUGGC 


AUAUACAAUG 


GGGUaACUCG 


GAAUCACUGG 


GCGUAAAGGG 


AGAGGCAAUA 


GCGGGAGGUU 


GGGCAAUGUA 


CGCGUAGGGG 


GAUUAUCAAG 


UCUOAAGUGA 


UAAAUAUGUC 


CGGUUCGGAU 


UGUUCUCUGC 




t 13J 






CiO 
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AACUCaAGAG CAUGAA&GCG- GAAUGGCUAG 

UAAUCGUGGA UCAGCGAUGC QACGGUGAAU 

AGGUUCGGGG GUCUUGGAAC UCACCGCCCG 

UCACACCAUG GGAGUUGAUU UCACUCGAAG- 

CCGGAAUACU AAACUAGUUA CCGUCCACAG 

UGGAAUCAGC GGCGCUGGGG UGAAGUCGUA 

AGAAGGUAAC CGUAGGAGAA CCUGCGGUCG 

GAUCAGGUCC U ^ 

^ ^ m,-r n n '^"^ Rm '^t m % -f ^ c 
t (OX- ^ ^it-^^^mi^-^^nm^imm^^mT^ 

^? . X mm t ^ rt i'LSPi :c-T ^ m M <7:> X fi: it 

553 . U^^UliOm^.-if^^. T ^ ij V ^ ^ 7^ A' 

^ ^ 2^ ^ r a ~ :/ . my ^ ~ y d'-Ei:!^ ^ i'r:^- 

(is; 



^ n . o t: ^- ^> -f 7* y y v'U%-p^ik}¥^w.-r ^ ^ 

il ^ i^- ffi ^ n . ^ £0 * ;^ t° o ^5 

iUT ICsdi'^o D N A7*o — ^ m ^ - tc -fJ > o 
^' ^ # - iO sx . St i9i o IE ?tf£ :Jft 'ft: ^ ^_ . 

K^: ^ ^ P> ^ f'li: c?:) -^p iC ij;-; ^ >^ 0^ rs t:' d 

^; ^ ^ - £0 Wi^^ ^ gjp t5 -a- T ^ C t cj IC T 

it i: 0 . 77 V a # — «0 is ^ t^iJ ^t: A IP: ^r^j 

P5 it: . :5: -r -t ^ i^L fsfc tii ic .i;.-r L % ^^ij- Ut 
^ o ifts. 'fe' ^ t L w ^ fiO . ii: K ^ 5^ o 
?^ jzl <0 y-c sC) <0 ifi <7:> {51 o:^ ^ a'- fi'ir d> K o ^ 

:^ §fe 5.1 O O fi3f ^ io- J: ly^ ^-ij jt. . W T t^U 

is i Vf m a« £0 rf l§ 3^ «0 agMi Jn tt iL^ti^ 

{16} 



ij rft' y — ^ R N A ( rR N A J 

Sy ^ -r ^> p tt: 5 O ^ rj: fc U Tix' y - ^ 
R N A %-^iy^^^'r<> <5S,16S.25S}, 
a 2: ^ t' o g rRNA it ^co ^ 'dr =5 fci" - ^Ir 
L ( y ^ — { Noller ) . 1 9 8 4 , Ann. Rev. 
B iocheni. 5 5:119). %m^\t.^ 1.2x 1 0* 

1 0 * ^ ^ o ^ rRN A ^ tr r, (^:>\S&<om.^ 

1 i^li j}^ ^ 0 1 2 - U . 
mRNA Mi&t:tS^"C*ti:^x < . KHS ^ $ m: ^ 5> 

rR N A <0 f^fe £B . fte «0 it ^ ^7:) D N A JC T <5 

h k: /j: o « 

y' — 7 

a — y . :^ £3 ^' J? - ^ 3e ^" y 

(17; 



DN A^<>^.^^i^j ^-y - -i, RN AsaJicX'^oTD-. 

5) Mi: i n vi txo X-'a-ScT^o Jiie^'n-T'ii. 
^i^&^j tt: :^ e a ^< J? J? ^ f?j o rRNA^^fj tc m^h 
D N A ifd -C ^ ) ^» « !<fe ttl T -y -fc -f m: >ff ^^j k R' 
m ^ o At) ic {•X,. 7" t3 - 7' i7;» ^ 6'- 1 5 ^ W ±1 
X- ^-^ o C h ^ 6» iti> ^ t: ^ o i: s2 7' o ~ ^ . 
^: S-j ^ i-L IS o Hj :&r Bf 6t -r ^ 7j jSs t';^ ^ ±1. 

9 # ^- t L "C ^ A in. ii. o . ^ y i7 ( l{ ock ) 
P^rcjioUSSN 766058 tCtfji-^i^in. -tv.>oJ: 
i [53 tii: &3 ^-^ o 1. r^j fit frti ^. -r o ^ 
>^ bf o ^< ^ j» — ( Campyloba.cter j ^ fyi 
{ Campy lobELCtar ) k: o ^. - 
— h C Smibert ) j; o . 



fj 1^ \z a j'i ^ f 

Xlt.. R.M. -yj*- : 

--^ — v> oi X • -5r 

-y • iJ' 7=* U ;r o -i^ — ( 3ergeys Manual of 
Systematic Bacteriology ) { , 1 984, 

r >- K . r> ^ >' ) 



sc ili 2^ -C ». ^ o a 



—1713- 
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\^ a ^< ^ ^ — ( C ampyloba.ctjsr ; JC C. v> 
^ ^ C G . a ej uni j id j: o- C . =r U ( C . Coli } 

i> ^ ^ { c . a CD un t ) j: t/^ C . =r ( C . coi i ) 
S . -^J- ^ ^ - -fe --y ^ ^iM !? — -fe ^ 5? — ^ 

.;/.;/ . / ^ ij Jl^ • ^ —:^!^<0 4 

ij _ . K/Vi^ ( Gary Doern ) ^-rr t: A ^ St "C 
^ o C ^ ^ ( G . 3 uni ) J: C . 

U ( C. coli ) m'rX. ±fc. ° - K-T 7 >- KjHi 

;7-fj»;>? r/-f A'£Ojsc=^y f* • ^ its' 7 h U — X|± 

( Scott Laborator tes , Inc. ) i)^ A ^ °I 
^ o p ^ &^ ^1 O fi&tO -gfe il^ fff. . 3 o V K 
:H1 > ^* - o :r ^ X • .T..!:' ? .-r^ > ^ — *>' ^ 

^t;:)^?_^>.}. 

y ^ . ^ , io J: I> / U * V • ^ ^ ' y> 

( J9J 

-fc^-^-T • y if T -y ^ ( S erraliia 
1 iquefac i ens ) . -t^^T -fe-fc^^ 
( SerxTELtia marcescsns ; •:7i^j!i';^-* 
U C Shigella flexneri ) , v <f • y 4^ -< 
( Shigella Sonne ii ) . 7 • f >f ^ 
( Shigella byoyaii ) . -^^ ^' ^ • i?' -t ^ x 'J 
T ( Shigella dysenxeriae ) . X U rf- • ^« 5 
\) ^ ^ :ft. ( V ibrio parahaemolyticus ) . 
ioJiiO-'f :nA'v' — T - jii'T^a U'T^'f 3^ ( Yersinia 
enteroijtica ) » 
_^ ^ 

C . •> i> ^ { G . j eauni )DNA(0^'y-i^^ 
y 7 U i^^. fx 7" -7 ^ ^ v.-t:3::7 t - i> 

X ^ oj &g -t: 0 . -7 "T -5^ J?; ( U an i at 1 s ) ife . 
( 1 98 2 ) Llolecular Cloning . =7 — K - ^ 

^coj:^fx-<^;#f -<7:)— ^nt. pUN 1 2 1 
( — y ( N i Isson ) ^ . 1 9 8 3. Nuclei i 

(21 ) 



•j^lfOUrlGa- 22801)6 (6) 

1^ V K." o ^' - a 

— ^ f^a vc . w T ;f T '.i A V fc." = ^< ^ — i7:s 
?^ ^£ ^ i^s^. T o K rr }^ ic irfe -fX- ;^.^£ -r ^ X'^ 5> : 
Escherichia coli ) . 31 >• 7^ a ^ 
— . /? D -r a: ( Enterobacter cloacae ) . 

— - T^/'ni^-f ( Enterobacter 
agglomi i ) . 3^ o >7 ^ — • y A' :ji 
( Snterobactfer gergoviae ) , -y v n ^ — 
« 7 J- ,v > -r -f ( C itrobacter rerunGi \ ) , -y 

\- u ^ ^ ~ • v^'-^-'Uif;;^— -t^lf-^(Cj tTOtELCtsr 

di versus — lev ihea j , ^^uX-xx? - ^^--^ 
~T ( Klebsiella pjneumonlae ) , l/ x ^ 
• ;^ ^ -^^ h * { Klebsiella oxytoca ) . 7' ° -t^ 
!? ^ • ? 5 fc:* "J ( Proteus mirabilis ) . 
:?^TC.5^--^A'/?f^( Proteaua morgan i i ) , 
7" o 7=- tj; . 1/ -^y ^ >5r- )j ( Protcus rettgeD ) , 
if A- ^ ^ • X >• X y T* 7* ( SalJiionella 
enter! t id is ) .1^A'■^;^^•-fca^^t>f7'C1 
( Salmonella serotype C 1 ) . ^ ^ ^.^ ^ * 
7 ^ y !? -i- ( Salmonella typhi muriuiD ; , 

(20 J 

Acic3s Research ,1i:8Dl9)X-^^o 
>- ( Cohen J -fts ( 1 975. Proc.Nal^l Acad, 
Sci. 70 : 52 4 0 ) mill sb n — ^' ^ 
t - -C . C . i> x ^ ( C . 3 63 uni J N 9 4 1 ( ATCC 
3 9 9 8 5 ) ffi ^ 0 D N A ^ . ^ ii: H i nd B^O J: 5 
fx fiJ ^ > K 51 ^ u' T - -tf -e 1ST L . ^ fx ^ 

2X . H B 1 0 1 <o X ^ /x Si S >- t." 7" >- ^ 

{ competent E.coli cells ) ig ^ 'jii 

^ -r ^ 0 r^M^^^t^''^^ ^ fx - * - ^ S tc L 

UTn-y-j.RNAcrRNA) (tS=gfiti:^&rcj:o 

^^^>p^^ rRNA^r=^~KT^ C.v?-xi>j«- — 
( C.jejuni J *5feDN A ^ ^ ^ ^ ^ 

J: ^ fr :7* ^ ^ 5 . -^j :^ ti: pA R 1 4 0 ( efelS#m^. ) 

(22) 



(7) 
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j: 1/ -'^ -f 0 -y yft^ ( =- t t ^ ^ (Maniatjs) 
^. sUffi ) ^^X^^Too :/ 'J Kff^SK 
J: 0 A «0 rR NA C T^^x i?-^ . 1 6 S . 2 5 S 

{ '^^^m ) "^U^^ysm ^ ^ ^ J. (Uajxaiu ) fdi. 
1 9 8 0. Methods. Enz. 65:499;-tf>':j?/- 
( Saungsr ) -ftk. \91 7 . Proc. Nat. Acad. Sci . 

74:5453 ) fCJiOz^c^-To* 

rRNAge^ij^: Jtigj U. ^ ^.-^i^ *5 J: t>' ^i^ ^91^ Si 

fli^ ^g^i: 5gTo o 2: ^ ^ X v ^ ^ fji; (O 6c ^(j h 

S Ofx i.-'pIlJ^'^ . -^^ a - T o . ^ o v.- 

G2T5»o d 7i.P> Ofi^^S^ T^j: tr = if -DNA 

•7 ^7 if / V 32P -C*^ L . 7^7 ^ e C3 X? ^ ;J! - 

C23) 



o ^ - CO '.--ftt ^ ^ mm L t 'tt.tj: 

n - 7' S2 ^ij 5^ J^i. T IC tfT = 

mi{^ii:iJ'a-i'PAR140f=P<73DN ArtlyiJd^Jb 
^5gL^c1 6S rRNA (O 2 m^<^ ^ ^ u^f- Kg"d 
^liJ^- ^ UX«.^ o o C tfj ^^Jj^T::^^ i5fs" rRNAst 

5? 1/ ^ h' g£ i?IJ ( y :^ ( BrcsiUSJ 

ftii . 19 8 1. J. Mol. Biol. 1 4 8: 1 0 7) t 

^ ^ = U L fx i> ^ . n o £7) it ^ ^ T fx 3^ ftS 
£0 Mi^c X 34 i-^: ^ 0 . ^ o J: T fx ^iii It . m 
1 ESjtC^^n^b^l (O^^lJO^i ix;*-^ K5 5 
1 5 3 O ThI O (§Lt?iJ ^ * n 5> „ ^" c 1§ [?J ^ 

-r o fi'j jc. iir ^ i£ X ^. ^ o iiii o ^{j X r>' m ^ 
^ rRN A&i ^Jj C ^ ( N elles ) F> . 19 8 4. 
Nucl. Acid Res. .12:8749 )*5 Xt)^=» vt"^ 

(2*) 



— jfi^'o . ^ ^ oi>:c^— (Ui crogeni e ) 
T M ^ ^ \--X . -tr y J> C Sctsoft )it<Oi&i^ 

~ ^ -^^ ^ ^ h it ^ U o ^1 I2i O m 1 g£ ^fj 
4'<OJz^i>'^J*^l''53A>fb 1 5 3 ±-^iOl^p\l ty' 

- ^ :^ ^ T <:> ^ t (O I'C'.'Z . g2 ^ij 
t^ii^^'-fc-^fx d>o fc^ 2^0-^62^';=^^^ 

miT ^ vc X 0 , ^ ^ f:> * V t' o ^5 
:? - J; 1^ * V kf D ^ ^ ~ o ^ gg kc >r^ LX ,^ 
M U o -^y h U X . ^ 2 ® 2 Si «^:> 6Z ^ 'J =^ -5^ 
^ i^:4-f- rARl96fci:Z^AR197 0^:7i^>4-f^ 

^ >7 - ffg g S ^ CO D N A ^ ^ u - ;x B N A ti-^^^ 
y h'?^ Et^ff fx :brx 3 a 

«0'g-K:^U ^ ^ ^ i/Ti-^ 1 ®i^:'ii2 0gii£- 

<0^mi}- ^np3^AR327 -5 29i:U 

rRNA it:JSS&^S'ilX-^ ^ Ct 6*^^ txfcia 

(25) 



o „ ± le i^:* it 55- > X t-i 1 6 3 rH N A O g£ (O 
mm^'C U X I. ^ o 6' . In) .3: 0 ^ ^ ^ 2 3 S rRN A :?o 

x-as srRNA ic??tux%(^emBjitgx^o. isj./- 

^> It in C ^ ) iC J: 0 . ^ o ^ - ^ 

^ - It fi# ^ fi ^ P5 Ji- o . 2 5 S rfiN A ^3 

2 5 S rRNA =lr=»-KT5>DNAy'7j//^hO 

>- tf n ^< i? ^ — ( G ampylobacter ) m ^<':> pf-liUW-. 
^ Ufc rRNAtt UX -y- 1^-' ^ - y « K - -'^ t'' 
u t;^ K?^ K k: J: 1:3 X 5g b » C. f'J) 2r i: 0 . 
2 3 S xR N A it, ^ <0 6 0 G bp ^ ^ y ^ h 
es c E . col i ) £o rRN a ^ii i^j &y x^-. o c 

B O rR N A h ^ /x ^ ^ fx 0 ^ h tt j: 0 . 
^DNA77i//v h^OT-o --7tUXi3^TI^J=.'&' 

7-a~-7^Mig^O-|l^x 

ii xS :^ ^ frt 2U X, . <7:> ?S3 <o r R N A <L ji: ^fj |5j 

(25) 



(8) 



4tllBS 62-228096 



^^^fzfsiK- ij ^ fc" o j7 if - to mHk tm^tro 

D K A rd^ij SI U ^ T ^ C ^ BIIM tt T ^ ■ 
RN A^^Mt u-cs^,-. f:S$<fMRN A tmm&ii 

D N A ^ ( cD N A ; ^ SH ^ o (Komm^m 

V, - o C h J: 0 . ^ tT c ^7 >7 — iO rR N A ;i)> 
c D N A ^ 5K T ^ ^1 i: 6> 'C ^ o * v ii' =: 

^^fttj cDNAO/^S=H:. WTrcSH'^^ir: 

^ ^ — o -t- T'X :b iT. o : 

□ >7 iSt - fC iS fSj Kj: ^ W T O CD N A it. H ^ 

^ D H A / R N A *u =&r ?pi gv: r o -e ^ o ^ » ^ c 

. ex. . ^ y o ^ i^-T ^ iP '-i V n ^ 
V if "7 < - J: -o -C cD N A •'^ -f 7' U K7i$ K 

■t' -f ( Bemardi ) { 1 9 6 9 . B iochem. 5 iophys. 
Ata 1 7 4 : 4 2 5 ) rcS^ $xx-C(,^ ^5 o h L-C 

(27) 

— <o ^ f« 1 4? # &*! it: -f >; y ^ m m-r ^ 



4f. :^ \^ ^ 


^' ^ :St - t -f 






^ 1 : 


DN A r o ~ :/ tr^^g 






Si 








C . v> :c •> ^ 


^ (C. jejuni ) 


9 9 




c.=f y 


( C . col i ) 


1 5 


a 




(0. fetus) 


8 


a 


C . 5 U X w 


^ (C. laxidis )35221 1 


ATCCti 



( C, fetus subsp. ve^arialis ) 

19438 1 ATCC^ 

C. ti '^Tt^T^ ^} 

C C . lyoint estlnalis )55217 1 ATGC'^ 

>' j*^ - ^^si y >i i; - . r A- ( Gary 
Doem ) , =r o ^ 7 > ^' — . V A 

(29) 



MngG2-228(J9B(8) 
n^x^-n^ - ^ cDi^kit.fj >• tr o .^s' - 4? 7" 

- y t U "C m 5} fife -t: ^ 0 ^ I ^ 'rt 1^ 7" ^7 - - 

V <t: u-c ^"5 T ^ CI -e 7o „ -4^ :h it. . ^ ^ii 

ib) t? D ^ — rPN A 7^)^ cDN A ^ . 

=r ^ t: ^ L /c f;U O i7:> :^ y ^ D N 

A ^ o V - it. ^ t3 - it L rR N A M fE ^ a: :/ 
'J -7 r^^ OZ n o „ y 'J -7 K Jl*- ex ^: . Jb 

D K A T fc" v> <7) .f^ ^ U 1 ^ Ji! Jt O * ^ ^ i€ 

3^ o ^> ; c o 7 -i. i^: t: f :> 5- ^ it: ^ 

D N A . 5£ -P -C . 7f ^ >- rc^ n D U k t 

-f T"' »J K ffic o ^ i4> o D N A ^ ^5:.^ T ^ . 

>^ ^ y )} -y y y:^. !E Lts , "MM^tx. <,■% fji <n m m 

D N A ic 3:5 b -c ^ r°] efe 6*- h ^ ci* ^ 5> V- ^ it. ^ < 

V. - D N A it . :fJ ^ VCW:^^ t\,-f . O -C. fal IjX 
■Six. 7't3-7'hLXmi--P:>^n^3&-'. 3n<>i.Mt. 
-9- 7' a - V ft ^ ii. . i|t ^1 in o c> 

^2 l££ <0 ^' t" o .-J :? — a.) tz <r) 4r iSi !ir U 3' 
(28) 

B lassr ) . J: r> - ^ v i- ~ y 

:r o ^ ( Tanya Sanderos ) A* ^^f- » 
b . ^ 7* — U iHi D A- , T / '•} >' ' ^ 

^ 7* • A A' ^ -V — • =3 3 

fesJClSlcp it: ita-^ #^£T 5>«iJi ^ '/C 3^^ LX -f 
7' U h' nr, ^ ^7 "j: ^ c. h 'rt. T c: t ^ ^ 
Ufc : 1 0 AO^fi: o Mit/i: ^ JT^ fH!: # 

*ODWA7*a - yt:;^ ^ y - ^ v :/ Ufco 
J:i5f^^:<o/;i*:)it:. la ^ ^. 1^ t 1^ i-c . |gfc@o^ 

h O ^TUa — ^£^SL7 Ji^^^^J^rf? 

y hU. ;»a;rcg@^rf^. feffi$ti.fcDNA07'f-a. 

-CM^ D N A 7' o - T' i: - ^ 7' 'i 7 Kf^Sc^ 
-li: o C c k: X 0 ?7 „ ?^ <f. g£ it X 5 it 

trnc 1 fa}^H{2«3^^^ ifc?Sr.J^^:7- - h ±it:^ 
AL. ©cS?^$a&<). tJ^^gl 6•l^f-^^T-tr 

(30) 



(9) 
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B A p (- C ampy ~BAP )7'i^~hKS£ALX. ^ 
3 7 'C -e^ l.ts:it'^^ ^ ^^^^-^-ysy-r^a 

K 7} :^ ^ u ^ ^ - t t ife* fi£ A U ^ ^ . 
D N A 27* D - tC 5Pt T ^ K fK o'- js ^ - 

y ° - y o fgi ?7j 

rR N A ^ 1g M 65 /:c D N A r ° - >^ X X > 

Xr^M^^ m^-c^ C t i}'^t: t ^ ^ D N A -f y 
'J K ff^ fix O 7 ^ - ^rf j: t>* ISO ^ ^3- 

X-i i is; < ^ (b 3T- -C ^o- 0 t D . S . 4. ( D . E . 
Kennel j . 19 7 1 . Progress in Nucleic Acid. 
Research and Molecular Biology. ^ ^ ^ . Tij 

{31 } 

■T ^ C Bernard i ) , 19 7 1, Uetnods in 
E nzyroology .2lD:95)^ot^l'i. \^ — 
C Brenner ) -ffe ( 1 9 6 9 . Anal • B iochera. 2 8 : 
44 7 ) frCSli^fb iT--C\-- ?j .tox & 

gij T -fe -f fe-C-ii . ?s et= i?:* &tj B N A r 
a - y L -C ^ ffl 5fe ^ rR N A ^ V. ^ ;/ ij K 

ax $ -t^ . D N A R N A >^ «; K ^ ^'S 
T^x ia m ^. - -C D N A / R !s A ^ ^ U K i^ 
m-Toc -^o J: ^ rxet^t:3:. $ in. t \.> 5> ( t 

^ ^? _ { Alcover ) iiii . 1 9 8 2 Chromoscma 
C B eri . ) 8 7 : 2 6 3 ) o ^ o ^ ^ y> ^ P*,: it ^ >^ 

, 11 — X ^ ) ^ -tir o ^ -t- ^ . 3^ o ^ 

. D N A / R N A ^ i5t ^ (Ift ^ ft L . 

^ffiTo;^o\.»ti. DNA/HNA^^%r?S?S 

(33) 



n^'B2-22800G (9) 

•T'lxj*.. fcjio^. -^-fva^^cMein- 

koth ) jfe . 1 9 8 4. Anal. B iochem. 1 5 8:267) 

fz--^ y y *^ K?^e2^iJ|^'lErj5/A!mT5> t j: 0 ^ 

^ ■/ \) y yj^ ^i'Xi^nt^^P^^ o ^ Mi ill 

la) f# pp X-O U KT^ IE 

^^i:7'°~7'DNA^^gjgtcp-C-fj|'8-L. 

>; :y F-^m m.-^ i> o ^ y V -y K <7j ez . 

^ g^i b . ^ iff o C h //^ fig t: o „ tl: : - 

— K C N ygaard ) -{tb ( 1 9 6 4 . J . M ol . S i ol . 
9 : 125 I- o^/u-D - j^^^jfe-iiS L^C e?*"3§T 

o C h J: 0 . 7" 'J K 5K ^ O DN A /R N A 

S X . i^i m ^ ^ u T - -t? S 1 -t-l0 tK fl- L . 

(32) 

( C K eefe ) ffe . 1 9 8 0 . J . B ioi, Chera, 2 5 5 : 
561 ) LX^rrx^^LO {tii^^J:o^£lt:^^ 

^K:^(on-Cv.^^> ( ^^i' ■ t'^U^ (Van Vuna- 

lis ) <tH. 1 9 8 5, Methods of EnzyiiiologT^'. 7Q 
^ . K icka. ij >- K — -'^ i?'' — T -t ,61. 

- 3 - ^ ) o 

(b) ^ ± -c g:i 'J -.v K 7f^ 

-I ij K r?e 53c iC ^ t^:; ta O ^ — :5 ^ 

g! 'J y r 7t^ 52 <0 -^j l^: . X ( Taber ) 

^ XV' z^ ^ y -y ( F i tts ) c ^ It m ^ 
5 2 9. 0 3 1 # . ^9Q5'^9 n 2 H tarn ) X-S ^ 
•y ^ T y t Hashtchian ) -ffe ( lii^ii.^ 
69 2.7 78^. 1985i5Fl^17EffiJ&it)K:^$ 

(34) 



(10) 
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C<0^gf-C-*n fbn-C-^ o ( ^ ^ T X -f ^ (Uaniatis) 
M li5 ; "J^ >- ( Aiwin ) {fe . 1 9 7 7. Proc. 

Nat-. Acad. Sci . . 74:4550 
( Thomas ) , 1 9 8 0, Proc. Nat. Acad. Sci . . 
7 7 : 5 2 0 1 ) o 

^ y A ^^-"i y n Kt^KC ^7 cRarki ) 
1 9 8 5. Gene 21 : 7 7 ) «o in, "C - ?3 „ 

iZ3 Ji« *o r 'f 5" ') y K Tr^ , 

L 6*^ . 7* 7 ^ ^ . ^ 'v Mi -fc 7 T n - ^ 

Si ortg-e^ <b ( ^^• ~ C Polsky ) - >- 

V { Cynkin ) ffe . 1 9 8 5. Clinica.! Chemi- 
stry. fqJgit ) o 
15: m ^ #§ <ig o :c S . D N A 7* a - ^ 5£ 

$ n /"c rR N A h O -'^ 'f y "J :y K;?^ ffic 'C o » 7 'f 
/I' ^ - ± O ?^ Ps rRNA / D N A ^> U K 

0 ???Eti , 1: S!i O # )t f t U fc R N A / B N A i??^ 

(35J 

C.i^ai-:;^^^ CCa ejuni ) 1x10® 1.75 

1 X ,1 0 ^ 0. 5 8 

-Xl^m cE.colij 5x10^ 0.026 

>^=^m^t-^ . ra-yAR1 9 6io*J:t>'AR 

1 9 7 . fi^ lb jb- ic ( E . col i ) ^ ?q ffi 
?K t ti >f 7^ U K'^- ^ gZ-Ti:fr:Jl . C . 2> i> ^ ^ 

( C . 3 ej uni ) <0 J^j !S B ?S li— ^ ^ y -j/ 

-fe O S @ 

^ i: o 7" ci - r?' O gji . — B . ^^%\'Z<SL> 
^ k. S n O J: ii^ ^ o tJ^ 4C >C1 T o 

§T-^HE^<iSi^T o » — Ifetfi'tt:. 1 <s w Ji «?:> 7* t= - 
7^ ^ ^ T ^ o 

fcf o ^7 — { Campy iobacter ) to^&O Iffi 
^ . D N kmt U-C igt to ^ ° - <t ?4 ib* 

- m 'b < 7* ° - ^, 5^ t-C b ^9 o o 

(37) 



M1U362-228096C10) 

5g ^ T -fe -f t: . ^ 2 S3 L D K A 7' a 

- 7^ A R 1 9 6 i^- J: T>' A R 1 9 7 'r:t . e ^ ^ >- tr 
#^J^.3^§gtfj^ L t ^ ^ C Mock ) ^^fcJl^i^tti 
0^76 6. 058^; 1985^8^ 19 0fiSSa. ^ 
tUBA^'cm^). C.i> ^ i> ^ ^ ( C. Jejuni ) id 
X tJ-::^c ^ ( 2 . colt J o^Si^g^i^rcjf^iL-CT' 
o t u-cisem Ly^i. ^-t o ?§ib ixfc d n a / 

R N A 7^ U -.y KJi . D H A / R H A ^ 'J 

•>/ h- m -r o fetft s ft L 7- 7 ^ ^ i7 - 

- t' tc ^= U 3 C St D N A / R N A Si fs =3f ^ 
3tf «7 ( K i tagawa ) -flU ( 1 9 8 2, Mol. Imrauno 9 : 

A M ) Tjkvtc X ^'mmi. . - ^ >^ X 

( Paxsons ) c 1 9 7 5. Methods in Enzyroal. . 
75:224) <O:5mi^X07'^^^'y^^^-^ 

0 ^ [H ^ S 3g b o f-^-yi'CllS^Vtz^^^^>' 
a . j?; it . 5^ ^ - 7^ -r v> >- i£.SR L ^ it: m 

(3fi) 

A. c mm ffij ^ 30: m. m 3 

m 1 '[i] t-i . C . i> X ^ ^ ( C . 3 el uni ) a 3ft 

1 6 S rRNA CO ^ ly 7ir ^ Kgc^U^O 2 '^T 

^2{at'^. n'5ii7U'7f-if- KAH196. AR 

197.AR527.AR528,i^*J:U^AR529 
D N A g£ Si -t- ^ o „ 

^tSPA ^ ^ 

{ n 5 -F^ 



{3«) 



(11) 
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10 


20 


30 


40 


50 


GO 


;'J^GCUUGCUA 


GCUUGCUAGA 


AGUGGAUUAG 


UGGCCCACGG 


GUGAGUA^GG 


UAUAGUUAJ^U 


70 


80 


90 


100 


110 


120 


CUGCCCUACA 


CA^.GAGGACA 


ACAGUUGGAA 


ACGACUGCUA 


AUACUCUAUA 


CUCCUGCUUA 


110 


140 


3 50 


160 


170 


lao 


ACACAAGUUG 


ACUAGGCAAA 


GU'JUUUCGGU 


GUAGGAUGAG 


ACUAUAUAGU 


AUCAGCUAGU 


190 


200 


2 10 


220 


230 


2 4 0 


UGGUA-AGGUA 


AUGGC'JUACC 


AAGGCUAUGA 


CCCUUAACUG 


GUCUGAGAGG 


AUCAUCAGUC 


250 


260 


270 


280 


290 


300 


ACACUGGAA.C 


UGAGACACGG 


UCCAGACUCU 


ACGGGAGGCA 


GCAGUAGGGA 


AUAUUGCCCA 


310 


320 


330 


340 


350 


360 


AUGCGGGAJiA 


CCCUGACG.CA 


,.GCA-ACGCCGC 


GUGGAGGAUG 


ACACUUUUCG 


GAGCGIJAAAC 


37Q 


300 


330 


400 


4 10 


4 20 


UCCUUU7JCUU 


AGGGAAGAAU 


UCUGACGGUA 


CCUAAGGA_AU 


AA.GCACCGGC 


UAJiCUCCGUG 


430 


440 


450 


4 60 


470 


4 SO 


CCAGCAGCCG 


CGGUA-A.UACG 


GAGGGUCCAA 


GCGUUACUCG 


GAJ^.UCACUGG 


GCCaAAAGGG 


490 


500 


510 


520 


530 


54 0 


CGCnUAGGCG 


GAUUAUCAAG 


UCUCAAGUGA 


AAUCUA^UGG 


CUUAGCCAUU 


AAACUGCUUG 


550 


550 


570 


580 


590 


500 


GGA.AACUGAU 


AGtJClJAGAGU 


CCAGCGAGAG 


CCACACCGAU 


UGCUGGUGUA 


GGCUAA^VUCC 


610 


620 


530 


640 


650 




UAGAUAUCAC 


AGAUACAUUG 


CGAGGCGAUC 


UCUGGAUCCA 


UCGAGCCUA , . 




{ l-'9 *§s.^ 


.-i: Si 5-5 -iv- 


% 5: «KT. T5v 


V. ) , . . 
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ACCA-AGA^.UA 


CCCAtrUGCGA 


AGGCGAUCUG 


CUGGAAC'JCA 


ACUGACGC'JA 


AGGCGCGAAA 


GCGUCCCCAG 


CAJ^ACAGGAU 


UAAGAUACCC 


UUGUAGLTCCA 


CGCCCUAAAA 


CGACGUACAC 


UAGUUAUUCC 


CCUGCUAGUC 


AUCUCUGUAU 


UGUCGCUAAC 


GCAUUAAGUG 


UACCGCCUAG 


GGUGUACGGU 


CGCA-AGAUUA 


AUUUCCGCAA 


CGAGCGCACC 


CACGUAuaUG 


UUGCUAACGG 


UUCGGACCGA 


GACACUC'JA^ 


AUAGGCUGCC 


UUCGUAA6GA 


GGAGGAAGGU 


GUGGACGACG 


UCA-AGUCAUC 


AUGGCCCUUA 


UGCCCAAGGC 


GACACACGUG 


CUACAAUGGC 


AUAUACAAUG 


AGACGCAAUA 


CCGCGAGGUU 


GGGCA-^-.UCUA 


UAAAUAUGUC 


CCGUUCGGAU 


UGUUCUCUGC 


AACUCGAGAG 


CAUGAAGCCG 


GAAUCGCUAG 


UAAUCGUGGA 


UCAGCCAUGC 


UACGGUGAAU 


ACGIJUCCCGG 


GUCUUGGAAC 


UCACCGCCCG 


UCACACCAUG 


GGAGUUGAUU 


UCACUCGAAG 


CCCGAAUACU 


AAACUAGUUA 


CCGUCCACAG 


UGGAAUCACC 


GGCGCUGGGG 


UGAAGUCGUA 


ACAAGGUAAC 


CGUAGGAGAA 


CCUGCGGUCG 


GAUCACCUCC 


U 
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4tMB§ 62-228096 



AR13S 

10 20 30 40 SO 

TATTAGCAGT CGTTTCCAAC TGTTGTCCTC TTGTGTAGGG CAGATTAAC7 

AR1S7 

10 20 30 40 50 

TACACCGAAA AACTTTCCCT ACTCAACTTG TGTTAAGCAG GAGTATAGAG 

AH327 

10 20 30 -SO bO 60 

ACC.AATCCAT CTGCCTCTCC CTGCACTCTA GACTATCAGT TTCCCAAGCA GTTTAATGGC 

AR32S . — - • 

10 20 30 40 50 

CGCCGGTGAT TCCACTGTGG ACGGTAACTA GTTTAGTATT CCGGCTTCGA GT 

AP.3 2 9 

10 20 30 40 50 SO 

TAA.TGCGTTA GCGACAATAC AGAGATGACT AGCACGGGAA TAACTAGTGT ACGTCG 
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